Aspirin as a quantitative acetylating reagent for the fatty acid oxygenase that forms prostaglandins.
A selective acetylation of the prostaglandin-forming fatty acid oxygenase (part of the prostaglandin "synthetase" system) occurs with 100 muM concentrations of aspirin (acetylsalicylic acid). The amount of acetylation, measured by counting the [3H]acetyl-protein formed, was proportional to the amount of active, functional oxygenase in a sample. When samples were aged to allow spontaneous inactivation of the oxygenase, the amount of acetylation was proportional to the remaining measurable activity rather than the initial amount of oxygenase protein in the sample. Diethyl dithiocarbamate inhibited the oxygenase activity, but did not interfere with the subsequent acetylation by aspirin. Indomethacin, on the other hand, appeared to inactivate the oxygenase in a manner that interfered only partially with the action of aspirin as an acetylating reagent. The amount of acetylation appeared to be dependent upon the amount of native, undenatured enzyme. The results suggest that the acetylation may be dependent upon an essential functional group or conformation of groups in the catalytic peptide chain(s) that can be destroyed during spontaneous inactivation of the oxygenase, and altered by indomethacin.